Summary
A heavy growth of Staphylococcus aureus was isolated from kidney abscesses in rats from 2 inbred strains treated with corticosteroids.
The S. allrells phage types which caused the abscesses are endemic in the rat breeding colonies. One strain of rat was more sensitive to the action of the corticosteroids. ] 6 rats from 2 inbred strains bred at the Institute of Cancer Research were screened for Pneumocystis carinii infection by the use of subcutaneous injections of corticosteroids (Frenkel, Good & Schultz, 1966) .6 rats developed kidney abscesses from which Staphylococcus aureus was isolated.
Materials and methods
Rats. 4 7-month-old and 4 6-week-old female August inbred and Lister hooded inbred rats were treated with steroids. During treatment the rats were housed in 2 polyvinyl chloride isolators with 2 rats to a cage. The air entering and leaving the isolator was sterilized by filtration. The rats were fed a standard pasteurized laboratory animal diet and sterilized drinking water ad libitum. Heat-sterilized wood shavings were used for bedding. The rats were weighed before the steroid treatment was started and before each injection. To facilitate handling in the isolators the rats were lightly anaesthetized with ether before each injection. Results 6 days after the start of steroid injections, a 30 week old Lister hooded' rat died. A post-mortem examination showed numerous lung abscesses. Escherichia coli and Proteus mirabilis were isolated from the pus. Oxytetracycline was added to the drinking water of the remaining rats to prevent further infections, but 2 August rats became sick ] 7 days after steroid injections had started. They were killed and examined:
both had multiple kidney abscesses. S. aureus was isolated from the kidneys and other organs. The remaining rats were Table ] . The kidneys of the affected rats yielded heavy pure growth of S. aureus, whereas only light growths were cultured from other organs. No organisms were isolated from the organs of unaffected rats.
Pseudomonas aeruginosa, P. mirabilis, Pasteurella pneumotropica and S. aureus were grown in pure or mixed culture from the nasopharyngeal washings of affected and unaffected rats. S. aureus phage type 29/52/52A/79/80/95/53/83A/85 was isolated from 3 rats and phage type 29/53/54 from the other 3 rats.
All staphylococcal phage types isolated from the same animal were identical. Both phage types are endemic in both breeding colonies at the Institute.
All the staphylococci were sensitive to low levels of penicillin, ampicillin, the tetracyclines, and streptomycin in vitro.
Histological examination showed multiple abscesses and inflammatory cell infiltrates in the parenchyma of the affected kidneys. The unaffected kidneys and remaining organs were within normal limits.
The rats lost 55-65 % of their bodyweight during the first week of steroid injections, recovering thereafter until when they were killed their weights were 65-90 % of that at the start of treatment. There was no difference in the proportion of weight lost between the strains.
Discussion
The August rats were more susceptible to the staphylococcal infections. This may indicate that they are more affected by the action of corticosteroids than Lister hooded rats. However this was not reflected by any differences in proportion of weight lost by the 2 strains.
Staphylococci may have invaded the kidneys of some rats before treatment with oxytetracycline began. Oxytetracycline in the drinking water at the dosage rate used did not cure the rats of their kidney infections but apparently did prevent the development of generalised infections.
We have suggested (Simpson & Simmons, ]976) that clinical infections in laboratory rodents caused by P. mirabilis occur as a result of autoinfection. It is probable that the kidney infections also occurred as a result of autoinfection because the staphylococcus phage types isolated from the affected rats were identical with the types endemic in the breeding colonies. However the possibility of crossinfection cannot be excluded.
The cellular reaction to the staphylococcal infection seen in the kidney sections showed that the inflammatory response of the rats was not completely inhibited by the corticosteroids.
During a 10 year period, a few cases of keratoconjunctivitis and an example of pyaemia have been the only clinical infections caused by staphylococci in rats from our breeding and experimental colonies.
We conclude that the kidney abscesses developed as a direct result of the rats having been treated with corticosteroids.
